The treatment of phosphocaseinate by adsorption with diatomaceous earths has been studied. The results suggest that magnesium and calcium silicates have a specific affinity for milk proteins. As a result, the ratio of individual casein types in phosphocaseinate solution can be manipulated.
Introduction
New membrane processes allow the preparation of milk protein products containing different ratios of casein frac tions, whey proteins and mineral, with particular physico chemical and functional properties. Diatomaceous and synthetic silicates are often used as active filter aid agents in the deep-fat frying industry, and have also been found to be capable of inducing physical changes in the milk fat. A process was developed for cholesterol removal by means of saponins (Richardson & Jimenez-Flores, 1989) . The removal of this complex was achieved through selective adsorption using diatomaceous silicates. A spe cific affinity for milk fat globule membrane's phos pholipids was also reported by Choi and Jimenez-Flores (1992) . These observations were related to previous observations on changes in the physical properties and functionally of cream upon treatment with silicates.
The aim of this preliminary work was to study modifi cations to phosphocaseinate induced by adsorption treatment with diatomaceous earths.
Materials and methods
Phosphocaseinate (PPCN) was prepared by microfil tration (3.5X) of skim milk using a 0.1 J..lm pore diameter Membralox membrane, according to Pierre, Fauquant, Le Graet, Piot and Maubois (1992) . This PPCN enabled to work with a micellar casein system close to that of the native state in milk. PPCN was rehydrated to 5% (w/v) total protein, and treated with 10% (w/w) of three kinds of diatomaceous silicates, synthetic calcium and magnesium silicate (World Minerals, Celite Cor poration, California). The adsorbers were separated from the liquid substrates and washed by centrifugation and filtration steps. The adsorbed material was collected us ing a dissociating buffer. Each treatment was performed in triplicate.
Results
The pH of PPCN solutions (pH 6.8-7.0) was not affec ted by the treatment with diatomaceous silicates. In fact, diatomaceous silicates are almost essentially composed of silica and are known to be inert to most chemical reactions. The adsorption process involving magnesium or calcium silicates did, however, increase the pH of PPCN solutions. The pH increases were slight in the case of magnesium silicates (pH 7.0-7.5) but up to 9.5-10.5 with calcium silicates. The release of minerals by these adsorbents was assesed in deionized water, using capil lary electrophoresis (data not shown). Results indicate significant concentration of calcium in water after treat ment with calcium silicates and a high content of magne sium when treated with magnesium silicate. No release was detected with diatomaceous silicates. It is suggested that an ion-exchange type chemical reaction can occur explaining the presence of Ca 2 + or Mg 2 + in these solu tions which increase pH. These pH changes could depend upon the concentration of active sites and/or the dis sociation constants of the adsorbent.
The amount of total protein adsorbed on diato maceous earths was evaluated by Kjeldahl analysis. Magnesium silicate showed the highest affinity for pro tein with 12.5% protein adsorbed compared to 6.2-9.1 % for calcium silicates and 6.1-1.4% for diatomaceous sili cates. Calcium or magnesium silicates, in spite of their filtration properties for the deep-fat frying industry, are also used for the removal of polar compounds that are the result of degradation of oils (Zhu, Yates & Caldwell, 1994) . These adsorbents can bind, via chemisorption, compounds like free fatty acids through acid and/or basic sites of silicates. The magnesium silicate always shows the highest amount of compounds adsorbed (Zhu et aI., 1994) .
SDS-PAGE analyses (SDS reducing buffer, pH 6.8) revealed that magnesium silicate had specific affinity for IXs-casein and fJ-lactoglobulin but not for fJ and K-caseins. The protein profile of the material adsorbed on calcium silicate can bind the three casein fractions but showed a greater affinity for K-casein and some of high molecular weight proteins, presumably from the fat globule mem brane. The second kind did not seem to have strong affinity for casein fractions but could bind more specifi cally, fJ-lactoglobulin. The profile of proteins in the ma terial adsorbed onto the diatomaceous silicates was sim ilar to that of PPCN. Because of the 'neutrality' and the high porosity of these adsorbents, the proteins may be entrapped into the structure.
These preliminary results suggest that magnesium and calcium silicates possess a specific affinity for some milk proteins, and depending upon the adsorbent involved, the caseins ratio of a PPCN solution can be changed. More work needs to be done, however, in order to better understand the interaction between the adsorbent and its surrounding environment but also to relate the changes to the functionality of treated products.
